I. INTRODUCTION
In a quantum detection problem a transmitter conveys classical information to a receiver using a quantum-mechanical channel. We assume that each message corresponds to a pure quantum state {14,), 1 5 z 5 m}. The information is detected by subjecting the system to a quantum measurement, optimized to distinguish between pure nonorthogonal states.
In unambiguous quantum detection [l] 
i=l
The problem then is to choose pi 2 0 to maximize PO subject to C E 1 p i Q i I I .
OPTIMAL DETECTION AND T H E EPM
As we show in [3], the problem of ( 1 ) can be formulated as a convex semidefinite programming problem (SOP) [4] . By exploiting the many well known algorithms for solving SDPs, which are guaranteed to converge to the global optimum, the optimal measurement can be computed very efficiently in polynomial time. Furthermore, the SDP formulation can be used t o derive necessary and sufficient conditions for optimality on p i , as incorporated in the following theorem. Chefles and Barnett [5] showed that the EPM is optimal in the special case in which the state vectors form a cyclic set. Using Theorem 2 we can generalize this result to a large class of state sets. Specifically, for geometrically uniform state sets 
. 
